Abstract. Considering the randomness of the structural parameters and the site of the continuous rigid frame in the earthquake, the failure probability of design earthquake and rare earthquake are calculated, the structure in the design reference period has been, three levels Preparedness standard under the conditions of seismic reliability. Such as under the rare earthquake intensity, because the reliability of the great earthquake non-fall equal one. The results show that the design of the bridge meets the requirements of the seismic code.
Introduction
Structural seismic reliability analysis is the possibility to study the structure of the structure under the action of earthquake and no damage during the duration of the earthquake. Earthquake is a huge natural disaster. Studying earthquake reliability can make an objective assessment of the seismic capacity of the structure and minimize the loss caused by the earthquake. Therefore, it has important practical significance. In recent years, the study of seismic reliability has been applied to the seismic analysis of bridge structures. The random variability of structural parameters has a great influence on the response of structures. Generally, the coefficient of variation of the maximum response of a structure is roughly 2~4 times the variation coefficient of structural parameters. Some literates give an example of up to 7 times. Therefore, the random influence of structural parameters should be considered when analysing the reliability of bridge earthquake.
The main methods used for bridge reliability analysis: Monte Carlo numerical simulation, first order two moments and its improved method, response surface method and so on. With the increase of the number of samples taken by the Monte Carlo numerical simulation method, the accuracy of arbitrarily high in theory can be achieved. But even for simple structure, it will cost a lot of time and computation efficiency is low. Generally, it is used to evaluate the accuracy of the method, and it is seldom applied in practical engineering design. When the first order two moments and its improved method are used to calculate reliability, the limit state equations of the structure are all explicitly expressed as functions of random variables. By introducing some assumptions, the uncertainty of structural resistance and external load is considered approximately. In this paper, the method of modal decomposition response spectrum for structural seismic analysis is combined with the first order two moment method of reliability analysis. The dynamic problem is quasi-static. The solution of dynamic reliability index under earthquake is studied. However, the functional relationship between bridge seismic response and structural design variables cannot be expressed explicitly, so it is impossible to use the first order two moments and its improved method.
Response surface methodology was proposed by Box and Wiltonin in the 50s of last century. It can be applied to the random response analysis of structural parameters and excitation, and its accuracy and validity have been fully verified. The main advantages of the response surface method: the number of cycles of the response surface method depends on the number of the input random variables. When the number of the input random variables is not too large, the number of cycles needed is usually less than that of Monte Carlo, and the computation efficiency is higher. A very small probability analysis can be carried out and the individual cycles are independent of each other. The Monte Carlo method cannot be implemented unless a very large number of cyclic calculations are carried out. The existing deterministic finite element analysis software can be used without any modification. In this paper, the response surface method combined with the standard response spectrum method is applied to study the reliability problem of high pier and long span continuous rigid frame bridge with random structural parameters under earthquake action.
Response Surface Method
The response surface method usually assumes that the influence of random input variables on random input variables can be expressed by mathematical functions, which is generally difficult to directly express the relation expression between the function and the random variables. The response surface method is used to design a series of variable values. Each group of variables is composed of a test point, and then the structure function is calculated by point by point, and a series of corresponding function functions are obtained. By fitting a definite function relationship through these variable values and functional functions, the real functions that cannot be expressed directly are approximated. Once the approximate function is determined, it can be used instead of the simulation cycle to deal with the finite element model. It may take a long time to carry out the finite element analysis, and it takes only a fraction of a second to calculate the approximate function. Therefore, by using the approximate function ) ( X Y , the response parameters can be calculated in thousands of times.
The response surface method needs to consider two aspects, namely, the design of the response surface function and the estimation of the undetermined coefficients in the function. The design of the corresponding function is about how to choose the response surface form and how to select test points to get the response surface instead of the true surface will not produce large errors, estimate the response surface function of undetermined coefficient is about how to determine the problem appear in the response surface function of undetermined coefficient.
Response Surface Design
Generally speaking, select the response surface function should meet two requirements: on the one hand, the premise of response surface function in mathematical expressions can reflect the function of the characters, should be simple and clear; on the other hand, the undetermined coefficient should be selected as little as possible in order to reduce the response surface function, structure the workload of calculation. The study shows that the use of a two order polynomial can satisfy most engineering requirements
is the undetermined coefficient, the regression analysis method can be used to determine the specific value.
Estimation of Undetermined Coefficient
These undetermined coefficients can be determined with the help of experimental design techniques. In the test design, two horizontal factor design, central index design and Box-Behnken design are used to determine the test points. In this paper, the centre index design method is used to determine the test points.
The 
Earthquake Reliability
It is well known that the reliability of the seismic structure during the period of service can be expressed as
Structure is the probability of destruction during the service life. S is the structural response. R is the structural resistance.
) (a f is the probability density of the maximum seismic intensity parameter in the area where the structure is located, and a is the intensity parameter of ground motion.
Random Model of Seismic Reliability
At present, China's seismic code generally adopts the three water quasi fortification. In the reliability analysis, the earthquake damage can be divided into three grades in order to coordinate with the rules and regulations.
The failure probability of the above three levels of earthquake damage occurred during the design datum period: The probability and statistics analysis of earthquake intensity distribution in some areas of China shows that the probability distribution of the maximum intensity in T=50 is the extreme value type III distribution, while the probability density distribution in any t years 
In this paper, many earthquakes and rare earthquakes are taken respectively in the calculation.
Structural Failure Criterion and Its Limit State Equation
The mass of the continuous rigid frame bridge is mostly concentrated in the superstructure, and the inertia force produced by the earthquake is mainly concentrated in the upper part. The inertial force of the superstructure is generally transferred to the pier column by the support seat, and then transferred to the foundation by the pier column, and finally passed to the foundation. Generally speaking, the design of the superstructure is mainly controlled by the load of constant load, live load, temperature and so on. The pier column will produce large shear and bending moment under the action of earthquake, so the earthquake is the main control factor. At the same time, in the action of large earthquakes, it is generally hoped that the plastic hinge can be formed in the pier column to dissipate the energy generated by the earthquake in order to reduce the requirement of the structural strength. Therefore, when calculating the reliability of bridge earthquake, only the pier can be considered.
For the reinforced concrete bridge structure, when the 1 B magnitude earthquake damage occurs, the structure should be basically intact, that is, the basic structural members are in the elastic state. The 2 B magnitude earthquake damage corresponds to the slight damage or medium damage of the structure. In the place where the plastic hinge is expected, the structure can yield and produce small plastic deformation. The 3 B level earthquake damage is corresponding to the serious destruction of the structure, for example, the concrete of the protective layer is seriously shedding, but it is not allowed to cause the lateral restraint steel bar fracture and the longitudinal steel bar buckling.
Numerical Example
Xiangyu railway has built the second line Niujiao Ping double line super large bridge. It is the longest span prestressed concrete continuous rigid frame railway bridge in China. Its span is 118m+192m+118m, which is next to the world's largest span Portuguese pat bridge (main span 250m). No. 1 pier is high 100m, embedded foundation deep 20m, No. 2 pier high 71m, group pile foundation, 24 diameter 2m bored pile, pile length 45m. The bridge is located in the sixth degree seismic area. The peak acceleration of the design ground motion is 0.05g, and the characteristic period of the response spectrum is 0.35s. The design reference period of type I site soil is 100 years. The seismic response spectrum is valued according to the "code for seismic design of Railway Engineering" (2005), and the vertical earthquake action is calculated by 65% of the basic acceleration of the horizontal earthquake. The random parameters of the bridge structure are the ratio coefficient of the modulus of elasticity, mass density and the coefficient of the foundation. The specific statistical characteristics are shown in Table 1 . The seismic reliability of three kinds of earthquake damage occurred in the reference period of the continuous rigid frame design is shown in Table 2 and  Table 3 . fail under the earthquake intensity, because the reliability of the great earthquake non-fall equals one. We can know that the reliability of small earthquakes is 0.914 and 0.915 in the 1 and 2 piers during the design base period, respectively. For earthquake resistant structures, the reliability of this kind of earthquake is relatively high. The reliability of the earthquake repairable in the pier is 0.985 and 0.989, which is very close to 1, that is, the structural "medium earthquake repairable" can be regarded as an inevitable event. The structure will not collapse under the effect of the intensity of the rare earthquake intensity. The above analysis shows that the seismic design of the bridge meets the requirements of the standard.
Conclusion
Seismic reliability is a very important problem in structural seismic research. In this paper, response surface method and standard response spectrum method are used to study the dynamic reliability of high pier and long span continuous rigid frame Railway Bridge under earthquake. In the analysis of considering the randomness of physical parameters of bridge structures and soil, 1 bridge, 2 pier tops and roots in the earthquake, the failure probability of design earthquake and rare earthquake were calculated and obtained in the design reference period of "no damage under small earthquakes, repairable under moderate earthquake" and the earthquake inverted seismic reliability. The results show that the bridge can meet the seismic design requirements of the bridge code during the 100 year design period.
